In this paper, we used the idea of Satyanarayana and Prasad's (2009) to introduce some usefull results. We investigate some properties of such direct product of finite intuitionistic fuzzy ideals. Furthermore, we add more useful results and also prove that, let A = µ A , λ A be IF ideal of BCK-algebra X. If µ A x * y ≥ µ A (x) and λ A x * y ≤ λ A (x) for any x, y ∈ X, then A = µ A , λ A is an IF H-ideal of BCK-algebra X.
Introductions
The notion of fuzzy set in a set theory was introduced by L. A. Zadeh (see [18] ) and since then this concept has been applied to various algebraic structures. The idea of "Intuitionistic fuzzy set" was first introduced by K. T. Atanassov ( see [5, 6] ) as generalization of the notion of fuzzy set. The concept of BCK-algebras was first introduced by Iseki and Tanaka (see [8] ). The product of intuitionistic fuzzy set in BCK-algebras was first introduced by B. Satyanarayana and R. D. Prasad (see [14] ).
In this paper, we have used the idea of Satyanarayana and Prasad's to introduced some useful results and we have investigated some properties of such direct product of finite intuitionistic fuzzy ideals. Furthermore, we add more useful results and also prove that, let A = µ A , λ A be IF ideal of BCK-algebra X. If µ A x * y ≥ µ A (x) and λ A x * y ≤ λ A (x) for any x, y ∈ X, then A = µ A , λ A is an IF H-ideal of BCK-algebra X. Also, we have proved for direct product finite intuitionistic fuzzy set of the above theorem.
Preliminaries
Definition 2.1. [8, 9] Algebra (X, * , 0) of type (2, 0) is called BCK-algebra, if for all x, y ∈ X, the following axioms hold:
(1) (x * y) * (x * z) ≤ (z * y). (2) (x * (x * y) ≤ y. Where x ≤ y is defined by x * y = 0. Definition 2.2. [10] A subset I of BCK-algebra (X, * , 0) is called an ideal of X, if for any x, y ∈ X (i) 0 ∈ I.
(ii) x * y and y ∈ I =⇒ x ∈ I. Definition 2.3. [10] An ideal I of BCK-algebra (X, * , 0) is called closed ideal, if 0 * x ∈ I, for all x ∈ I. Definition 2.4. Let X be non empty set. A fuzzy subset µ of the set X is a mapping µ : X −→ [0, 1]. The complement of fuzzy set µ of a set X is denoted by µ(x) = 1 − µ(x), for all x ∈ X. Definition 2.5. [5, 6] An intuitionistic fuzzy set A in a non-empty set X is an object having the form A = { x : µ A (x), λ A (x) : x ∈ X}, where the function µ A : X −→ [0, 1] and λ A : X −→ [0, 1] denoted the degree of membership (namely µ A (x)) and the degree of nonmembership (namely λ A (x)) of each elementx ∈ X to the set A respectively and 0 ≤ µ A (x) + λ A (x) ≤ 1 for all x ∈ X. For the simplicity, we use the symbol form A = µ A , λ A . Definition 2.6. [16] An intuitionistic fuzzy set A = µ A , λ A in X is called intuitionistic fuzzy ideal of X, if it satisfies the following axioms:
Definition 2.7. [16] An intuitionistic fuzzy ideal A = µ A , λ A of BCK-algebra X is called intuitionistic fuzzy closed-ideal of X, if the following axiom satisfies:
Definition 2.8. [17] An intuitionistic fuzzy set A = X, µ A , λ A in a BCK-algebra X is called an intuitionistic fuzzy H-ideal of X, if
Definition 2.9. [17] An intuitionistic fuzzy set A = X, µ A , λ A in a BCK-algebra X is called an intuitionistic fuzzy closed H-ideal of X, if it satisfies: (IFH2) , (IFH3) and the following:
In [7] , there are 5 different forms of direct(or Cartesian) product, while here only one of them is use Definition 2.10. [14] Let A = µ A , λ A and B = µ B , λ B be intuitionistic fuzzy set of BCK Algebras X 1 and X 2 respectively. Then Direct product of intuitionistic fuzzy set 
This completes the proof. 
is an IF ideal of BCK-algebra. 
Definition 3.6. [15] Let A i = µ A i , λ A i be n IFS of BCK algebras X i , respectively. Then:
The operators " necessity" and "possibility" over intuitionistic fuzzy sets and they are introduced for a first time in the first paper on these sets [7] .
Theorem 3.7. Let A i = µ A i , λ A i be n IF subalgebras of BCK-algebras X i , respectively for i = 1, 2, . . . , n. Then Proof. Since A i = µ A i , λ A i is n an IF ideals of BCK-algebras X 1 for i = 1, 2, . . . , n, respectively. For any
Now, let for any (x 1 , ..., x n ) and (y 1 , ...,
Definition 3.9. A fuzzy subset λ in a BCK-algebra X is called an anti fuzzy ideal of a BCK-algebra X if λ(0) ≥ λ(x) and λ(x) ≥ min{λ(x * y), λ(y)} for all x, y ∈ X.
Definition 3.10. A fuzzy ideal λ of a BCK-algebra X is called an anti fuzzy closed ideal if
for all x ∈ X. Proof. Since A i = µ A i , λ A i is n an IF ideals of BCK-algebras X i for i = 1, 2, .., n, respectively. For any
.., x n ), and
λ A i (y 1 , ..., y n )}. Proof. Using Theorem 3.8, we have for any (x 1 , x 2 , ..., Theorem 3.14. Let A = µ A , λ A be an IF ideal of BCK-algebra X. If µ A x * y ≥ µ A (x) and λ A x * y ≤ λ A (x) for any x, y ∈ X, then A = µ A , λ A is an IF H-ideal of BCK-algebra X.
Proof. Let A = µ A , λ A be IF ideal of BCK-algebra X and µ A x * y ≥ µ A (x) and λ A x * y ≤ λ A (x). For any x, y, z ∈ X. We have, by hypothesis
By Theorem 3.14, 
X i . In order to prove our require result, it enough to show that (x 1 , x 2 , ..., x n ) * (y 1 , y 2 , .., y n ) ≤ (z 1 , z 2 , .., z n ).
Let for any (x 1 , x 2 , ..., x n ), (y 1 , y 2 , .., y n ), (z 1 , z 2 , ..,
By [11, Lemma 3.6 , page 841], we have
.., A n = µ A n , λ A n be n IF sets of BCK-algebras X 1 , X 2 , ..., X n respectively. Then for any t, s ∈ [0, 1], the set Proof. Straightforward. 
µ A i (y 1 , .., y n ) and
λ A i (y 1 , .., y n ).
Proof. Let (x 1 , ..., x n ), (y 1 , .., y n ) ∈ n i=1 X i . Then (x 1 , ..., x n ) * (y 1 , .., y n ) = (x 1 * y 1 , ..., x n * y n ) = (0, 0, ..., 0) since x i ≤ y i for i = 1, 2, .., n (x 1 , x 2 , ..., x n ) * (y 1 , y 2 , .., y n ) = (0, 0, ..., 0) . Proof. Straightforward.
